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The original "Code of Practice" workshop definition for Life 
Cycle Impact Assessment (LCIA) was: Impact assessment in 
LCA is a technical, quantitative, and/or qualitative process 
to characterize and assess the effects of the environmental 
burdens identified in the inventory component (p. 24, SETAC 
1993b). Implicit in this definition were two far reaching con¬ 
clusions: 

1. some direct linkage existed between LCIA results and 
actual environmental effects 

and 

2. a technical or scientific procedure existed for all LCIA 
impact categories. 

Both of these conclusions are now being reappraised. 

SETAC, ISO, and ILSI, an organization with expertise in 
human health, have led the reappraisal of LCIA. These or¬ 
ganizations first focused on the nature of the LCIA results. 
The LCIA results are now recognized as products of the in¬ 
ventory functional unit calculation, allocation procedures, 
unit process and system boundary selections, and system- 
wide aggregation convention (SETAC, 1997; ISO, 1997, 
1998). As a consequence, LCIA results do not represent ac¬ 
tual environmental effects or any prediction of effects, harm, 
or risks. There is no direct linkage of the LCIA results to 
actual impacts, and LCIA is distinguished from techniques 
such as environmental impact assessment or risk assessment 
(SETAC, 1997; SETAC-Europe, 1996; ISO, 1998; ILSI, 1996; 
White et al., 1995). A revised, clearer description of LCIA 
results has emerged. LCIA results are defined as category 
indicators representing aggregated emission loadings and 
resources use for the selected impact categories (SETAC, 
1997; ISO, 1998). 

SETAC, ILSI, and ISO have reappraised the implicit defini¬ 
tion of LCIA as a technical process and examined the role of 
subjective judgements in LCIA. Previously, although the se¬ 
lection of impact categories was viewed as subjective, the 
LCIA classification and characterization steps were still ide¬ 
ally technical and scientific processes (see p. 61, Nordic 
Ministers 1995). This view had been challenged on occa¬ 


sion by individuals who noted that many classification and 
characterization procedures were highly subjective (de Oude, 
1993; Assies, 1994; Perriman, 1995). 

The early concept of LCIA as a technical process was based 
on the presumption that a common environmental mode of 
action or homogenous mechanism existed for each impact 
category. The common environmental mechanism would 

1. define each impact category 

2. be the basis for equivalency factors 
and 

3. support aggregation of equivalency conversions into a 
single category indicator (SETAC, 1993a, 1997). 

On closer examination, a common mode of action or ho¬ 
mogenous mechanism is not available for many impact cat¬ 
egories, such as resources, ecotoxicity, and human toxicity. 
Instead, subjective judgements have often been used to de¬ 
velop impact categories, their equivalency factors, and to 
support aggregation (SETAC, 1997; ISO, 1998). In addi¬ 
tion, emissions are released in different places and at differ¬ 
ent times, and the scientific basis available to aggregate these 
emissions into a single category indicator has been ques¬ 
tioned (SETAC, 1997; ISO, 1998). 

At least three circumstances can lead to the use of subjective 
judgements (SETAC, 1997): 

1. Independent effects without a common mechanism are 
grouped into an impact category to reduce the number 
of categories to consider, such as for human toxicity 

2. Substances are presumed to act together in combination 
so that the equivalency products can be aggregated into 
a single category indicator, such as for different nutri¬ 
ents in eutrophication 

and 

3. A wide range of site-specific considerations are replaced 
with a universal reference condition so that only one set 
of equivalency factors are used, such as for photochemi¬ 
cal smog. 
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These points are summarized from a SETAC work group 
report in Table 1 (see p. 74-75, SETAC, 1997). 

SETAC (1997) has also noted that environmental mecha¬ 
nisms operate on different spatial scales (global, regional, 
and local) and temporal scales (decades, years, months, and 
days). LCIA has typically not attempted to adapt the inven¬ 
tory data collection, classification, and characterization to 
deal in with this wide array of different scales. This can lead 
to worst case assumptions and questions about the environ¬ 
mental relevance of the category indicator results. 

In the case of acidification, 100% of the emissions are pre¬ 
sumed to be converted to acids and all of the acid is pre¬ 
sumed to be delivered to areas sensitive to acid rain. The 
actual, relevant quantity of acid delivered to sensitive areas 
is unknown and not represented by the category indicator. 

In the case of photochemical smog, subjective judgements 
are used to select universal reference conditions for the reac¬ 
tion of organic compounds and nitrogen oxides. However, 
smog occurrence and magnitude depends on variable site 
conditions and the unique chemical mixture at the site. Thus, 
no generic or universal reference condition is environmen¬ 
tally relevant to all sites and conditions. The reference con¬ 
ditions also tend to be worst case, e.g., constant, year-round 
peak conditions of summer temperature and sunlight for 
ozone formation. Aggregation into a single category indica¬ 
tor also presumes the additivity of organic compounds and 
nitrogen oxides across different places and times. 

In the case of eutrophication impact category, two separate 
mechanisms that can decrease dissolved oxygen are typically 
combined, e.g., nutrients and direct introduction of rapidly 
degradable organic matter. Subjective judgement is also of¬ 
ten used to support the aggregation of different nutrients 
into a single category indicator. These judgements are used 
even though the nutrients, e.g., nitrogen and phosphorus, 
act independently and are rarely additive at any site. The 
SETAC work group also noted that subjective judgements 
are also needed to presume that nutrient releases are 

1. additive across different places and times 
and 

2. result in equivalent severity (SETAC, 1997). 

In the case of ecotoxicity, a common overall mechanism is 
lacking. Therefore, subjective judgements are used to group 
and to support the aggregation and addition of different el¬ 
ements into an indicator, e.g., general narcosis; acute toxic¬ 
ity, such as the LC 50 ; and chronic toxicity tests varying by 
medium, species, and endpoint. The subjective assumptions 
also presuppose concurrent exposure at the same place and 
time even though discharges occur at different locations or 
sites, e.g., separate rivers. Once more, determining environ¬ 


mental relevance and differences between systems using in¬ 
dicators based on such presumptions is difficult and requires 
additional data and investigation (SETAC, 1997). 

Human toxicity encompasses numerous different effects that 
are independent and non-additive as previously recognized 
by several parties (Assies, 1994; de Oude, 1993; Perriman, 

1995) . The International Life Sciences Institute (ILSI) has 
sponsored an expert panel to review LCIA human toxicity 
methodology. The panel began by stating that aggregation 
of different toxic effects into a single indicator is inherently 
impossible on a scientific basis, i.e., different effects such as 
cancer, reproduction, and immunotoxicity are not additive. 
The panel further stated that any combination is a subjec¬ 
tive process analogous to the valuation of greenhouse gases, 
acidification, and eutrophication (see p. vi and 18 of ILSI, 

1996) . 

The ILSI expert panel noted that alternative judgements 
would likely change both the magnitude and even the order 
of the scores between two systems (ILSI, 1996). Further, as 
different parties have different, alternative values, the val¬ 
ues held by one group should not be imposed on another. 
This makes transparency necessary in the use of subjective 
judgements in constructing indicator scores (ILSI, 1996). 

The ILSI expert panel also noted that making relevant com¬ 
parisons based on toxicity indicators is difficult. An impor¬ 
tant issue would be distinguishing if any significant differ¬ 
ences actually existed between the compared systems. The 
ILSI panel used the ratio of the human health scores be¬ 
tween systems as an indication that a difference could exist 
between two systems. Given the numerous uncertainties, the 
ILSI panel required a ratio be at least an order of magnitude 
or greater to undertake consideration that a meaningful dif¬ 
ference between systems existed. Even this ten fold differ¬ 
ence in system scores was not an automatic interpretation 
of a meaningful difference without detailed further reviews 
by expert toxicologists (ILSI, 1996). 

A SETAC LCIA work group has echoed similar conclusions 
to the ILSI panel. Human heath and chemical toxicity indi¬ 
cators are pseudo-valuations, not technical measures and 
stated interpretive caveats for users; "The sums of scores 
for different chemicals are not directly related to relative 
environmental toxicity of the combined emissions. Further, 
the ratio of toxicity scores for different chemicals and sys¬ 
tems is not likely to be proportional to their relative envi¬ 
ronmental loadings and resource uses. Thus, when com¬ 
paring two chemical inventories, sums of scores for all of 
the chemicals within each inventory should not be consid¬ 
ered a technically valid measure of their relative toxicity ." 
SETAC (1997). 

In the case of resources, subjective judgements are needed 
to support aggregation of different materials into a category 
indicator (SETAC, 1997; ISO, 1998). Each individual re- 


Int. J. LCA 3 (1) 1998 


45 



Subjective Judgements 


LCA Commentary Articles 


source, e.g., oil, iron ore, and copper, is typically independ¬ 
ent of each other. Within renewable and flow resources, dif¬ 
ferent sources are environmentally independent, e.g., forest 
renewal in Canada, Brazil, and Finland or fisheries in differ¬ 
ent regions are not directly linked. Thus, aggregation of dif¬ 
ferent resources is a subjective judgement whose environ¬ 
mental relevance needs close scrutiny on a case by case basis. 

There are other issues outside of classification and charac¬ 
terization. Current normalization procedures often use regu¬ 
latory boundaries as a basis for normalization. This effec¬ 
tively ignores environmental scales or processes, e.g., regional 
processes that extend beyond national boundaries or where 
a number of local processes such as separate rivers are en¬ 
compassed within national boundaries (SETAC, 1997). This 
implicitly replaces environmental processes with political 
considerations, while the LCIA results are still presented as 
an environmental comparison. 

The above points are related to the ongoing debate about 
the use of LCIA. Many decision makers and audiences do 
not accept LCIA indicators as the sole basis for making en¬ 
vironmental comparisons and claims (SETAC, 1977). This 
is especially true for external claims, i.e., comparative asser¬ 
tions in ISO terminology. These are key reasons that current 
committee draft of ISO 14042 states: "LCIAs shall not pro¬ 
vide the sole basis of comparative assertions of overall envi¬ 
ronmental superiority or equivalence.' (ISO, 1998). For 
additional clarification, subjective judgements are referred 
to as value choices in ISO terminology (ISO, 1998). 

SETAC has outlined several steps to deal with the issues of 
subjective judgements and environmental relevance (SETAC, 
1997): 

All subjective judgements should be reviewed in the study 
goal and scope definition for acceptance by parties initiat¬ 
ing the study and the intended study audiences. 

Subjective judgements should be transparently documented, 
including any compromise of or conflict with scientific 
knowledge, how the subjective judgement effects the indi¬ 
vidual category result, and how various subjective judge¬ 
ments effect the overall study result. 

The environmental relevance of category indicators should 
be further evaluated using actual environmental data and 
information and other assessment techniques. 

Subjective judgements and environmental relevance need 
to be specifically scrutinized by the peer or critical review 
process. 

These SETAC proposals have been echoed in ISO. In fact, 
any overall comparative assertions must include other envi¬ 
ronmental information and assessments from outside LCA 
to overcome the limitations of LCIA (ISO, 1998). 
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